INTRODUCTION
The removal of organic matter from the industrial wastewater is important aspect of wastewater treatment. The organic matter present in river and other reservoirs depletes dissolved oxygen. The removal of organic matter can be carried out by various biological and physicochemical treatment methods [1, 2, 3] . The physicochemical methods include adsorption, ion exchange and electrochemical separation. Adsorption was found to be highly effective in many investigations. The use of low cost adsorbents makes the process more economical [4, 5, 6] . The chemical treatment includes precipitation, coagulation and floatation [7, 8] . The biological treatment using activated sludge process and biological treatments are also quite effective for wastewater with high biological oxygen demand [9, 10, 11, 12] . Membrane separation techniques are relatively costly but highly effective [13, 14] . Petroleum wastewater can be treated by using conventional treatment methods with more or less modifications [15] . The treatment of oil sludge is one of the major areas of investigation in petroleum waste treatment [16, 17] . Current review summarizes research and studies on petroleum wastewater and sludge treatment with emphasis on oil separation.
RESEARCH AND STUDIES ON SLUDGE AND WASTEWATER TREATMENT IN PETROLEUM INDUSTRIES AND REFINERIES
Badrul carried out review on petroleum sludge treatment [18] . He analyzed the sludge to know its composition and also to study the chemistry. He also discussed classification of refinery sludge. In his review he discussed various sludge treatment methods such as bioremediation, oxidation method, stabilization/solidification, incineration, froth flotation method, ultrasonic irradiation, electro kinetic method, centrifugation method, microwave heating method, cyclone, ultra high temperature gasification, solvent extraction, manual cleaning and incineration. Lima et.al. analyzed the oil sludge from oil water separator [19] . They studied the sludge produced in production, transportation, and storage processes as well as in the oil refinery plant. The analysis carried out by them indicated that there was not much difference in carbon and hydrogen content. There was difference in oxygen content. Aljubourya et.al. Treated petroleum wastewater by using advanced oxidation method [20] . In their investigation they compared various oxidation processes. Their study indicated that solar Fenton process was more efficient that solar photocatalysis -TiO 2 process. They observed that solar oxidation process was better for acidic conditions. The two major factors affecting solar oxidation process were pH and H 2 O 2 concentration. Santander et.al. Used jet floatation for the separation of water and oil emulsion [21] . They modified jet (Jameson) cell (MJC) in order to allow floated particles to come into the frothy phase after captured by bubbles. They found that oil removal increased upto 85 percent in the modified jet floatation. According to them, this modified jet flotation equipment had a very good efficiency (capture of oil droplets by bubbles) at low residence time and it was simple, compact and easy to operate. Al-Zahrani and Idris carried out investigation on treatment of hydrocarbon contaminants [22] . They used pseudomonas alkanolytica for degradation of oil. This study indicated that the oil contaminants had ability to utilize a variety of hydrocarbons substrates. By using this strain, they obtained 90 percent decomposition.
AI-Jawhari et.al. carried out experiments on treatment of petrochemical wastewater by using filamentous fungi [23] . They isolated fungi strains from soil petroleum wastewater. They applied media by using potato dextrose agar (PDA). Asia et.al. carried out investigation on treatment of petroleum sludge [24] . They carried out characterization and treatment of petroleum sludge. They found that the biological oxygen demand and chemical oxygen demand of the sample were approximately 500-600 mg/l and 1300-1400 mg/l respectively. They observed that COD/BOD ratio above 2.5 indicated that the biological treatment was effective treatment method for the sludge. The sludge had high electrical conductivity which is indicator of the fact that the sludge can potentially be treated by physicochemical method of coagulation and flocculation. Farajnezhad and Gharbani carried out an investigation on petroleum wastewater treatment by coagulation [25] . They explored possibility of using aluminum chloride instead of ferric chloride for petrochemical wastewater treatment. In their experiment they used conventional jar test apparatus for the coagulation. They observed that polyaluminum chloride was far more effective than ferric chloride. Also they observed that pH has insignificant effect on colour removal. Wiszniowski et.al. Carried out investigation on wastewater treatment by using membrane biological reactor (MBR) [26] . They studied long term stability of MBR for removal of organics and nitrites. They monitored the operation of MBR for 5 days. They obtained about 90 percent removal of organic matter in the experiments. The performance of nitrite removal was not affected by contamination. They performed high performance liquid chromatography for detecting of polycyclic aromatic hydrocarbons.
Alegbeleye et.al. Carried out investigations on petroleum wastewater treatment using peat [27] . They examined peat's ability to absorb oil from contaminated water. Uddeenet.al. reviewed various methods for treatment of petroleum refinery waste [28] . Their review indicated that most of the research on petroleum wastewater was focused on removal of single component such as phenols, sulphides, oil, grease and other organic components. The review was mainly aimed at studying methods based on parameters such as chemical oxygen demand (COD), biological oxygen demand (BOD), total petroleum hydrocarbon (TPH), oil and grease (O&G), sulphate and phenols. According to them, photo catalytic degradation is attractive treatment method. This treatment step can be used in advance treatment. They concluded that optimization of various parameters can make this process more attractive and acceptable. Kumar and Raj explored the possibility of used of microwave for treating oil sludge from petroleum industries [29] . The oily sludge normally contains contaminants such as long chain paraffinic wax, petroleum hydrocarbons, sediments and metals asphaltenes, waste water. They classified refinery waste based on source and chemical composition. The sludge was classified as hydrocarbon wastes, spent catalysts, chemical/inorganic wastes, contaminated soils, solids and aqueous waste. They discussed sludge treatment techniques such as manual cleaning and incineration, solvent extraction method, oil sludge separation using cyclone, oily sludge treatment by application of thermo-chemistry, bioremediation and microwave heating approach for sludge treatment. According to them, microwave heating is potentially effective treatment technology for the sludge. Less time, better efficiency and better oil recovery are positive attributes of this method. Hu et.al. Reviewed recent developments in sludge treatment for petroleum waste [30] . They presented overview of sludge treatment and disposal methods. According to them, a particular technology cannot satisfy all of the reuse and disposal requirements. In many treatment methods advantages of high efficiency and recovery are offset by high treatment cost. It is possible to achieve desired results by integrating the treatment methods.
CONCLUSION
Methods such as bioremediation, oxidation method, stabilization/solidification, incineration, froth flotation method, ultrasonic irradiation, electro kinetic method, centrifugation method, microwave
